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die 0I» SXIg Sii g 32I »2 @JS 



e dl - 0 |Xj 2X|g Sf^ lii S H°J ygf Jj|gof£r 01 S = Sii^ 8PI §}^ai 1 LHXI 143 St^g^ Ol^Oi 

xi AiEH 3 ^ §|^if sesffe a feoi 30i ?i oil 0.1 urn 50 5ffe *jsis it sse*a. oi 9^ wen 

i 5PI 1 mil 143 Sf&M^ OI^CHS! 50IIAi ah§h 3 ^ 0.1 §g% 0\4t. 5 DIG* ^£2J MAK>IE §^ SEfe 

= 4§ojjog 3U6[2 t ao| tf^AfOlE §°-il SE^ 4^^0I ^xHaioFOI 

g w «oj & m oi » SIIS »S? »fe£2| S^MOIE £^ ^g^H^ HI 23 Oil OS*, e*3g. AfOie 4S 

o. g2 mxi xso| o X ,« 01 o>, &i o> 4, oj, Q 0)ge xh^i^s^ mgoi 8#B0I Eft 21, S WS9 £18 0I» »^ fiii M§ 

s| ^xTfe g^S AMB SSOII IBS *=£M 4 £IH03. OlSHel 2XIM 2X1- HIM Oil 38tt 3^ AlgAIZm kH 4 

1] 

LU MnA 2 
[»ttf&J 2] 
LixMn0 2 - z A z 
[fiW*| 3] 
Li x Mni- y M' y A 2 
4] 

LixMnwy M'y0 2 - 2 A 2 
5] 

Li>Mn 2 Oa 
6] 

Li x Mn 2 C>4-2 A z 
7] 

Li x Mn2- y M'yAa 
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8] 

.ix6A 2 

;s^ai 9 ] 

JxB0 2 - z A z 

10] 

J x B,-y M" y A 2 

[H|*^ 11] 
-i x Nii-y Co y A 2 
[SW±! 12] 
LixNii-y Co y 0 2 - z A_ 
[IfSI^I 13] 
Li x Nii-y- z Co y M" z A 2 

[_5}^AI 14 ] 

Li x * Nii-y- Mry M z « A a 

(£H?I ^Oil/d 0.95 < x < 1.1. 0.01 < y < 0.1. 0.01 < z < 0.5. 0.95 < x' < 1 , 0.01 < y' < 0.5. 0 < z % < 0.1. 0.01 < a < 0.50l__>, M'_? 
A! Cr Mn Fe Mg. La. Ce. Sr S VS Ol^OiS ^ CHI AH SOI S_b ^EfUOlE g 6fU OI^°l S^OI^l. M"_? Al. Cr, Co. 

Mg. La. Ce. Sr ^ Vi£ OI^CHS ^OUM <_j^£J^ SOI ii^ ^EfUOlE g 6FU 01^21 ii^OIW, A_r O. F. S ^ PS OI^CHS 5 Oil 
AH <_j^£JH, Bfe Ni SEfe CoOICK) 

CASE 
£1 

^SE.^^<^s}^.^^seg.aimoixfS7:i 

£ 2-r ^ lk k S2| ^AlOllfei tiimOllSJ u o f S25 fiSfiS 1CPS SOU i^Si MMB\0\ LtEjy sas £§J zienH. 

£ 3^ ^ ^AIOII til_20IISI a o^2S XII^S ^M§!2] M0\m UEItf Z1£HH. 

£ 4_r S BgSI Al AIOR » ai_20J|£l B o f S2^ *H££ *Bfi!9 §SS AtOlg^ §5 »fi UD^i 

[<__-s& ois _?on 

^ am oi xi- sxi§ ^ zi *ii£ a^oi! 22^*1. ch^ &aii smi__- ^s^oi ^4>6H> Afom ^-s ^goi ^ 

am oixi *xi__- )[^-jog oissj avo. ^ »5 Mi6i_], a ?i moioii £?:>i S6H^ se 

±= eaioi s8H^it gSAi^ xii^mw. aim oieoi s g^oii>d as/was {lhsi us*. «a wboii s\o\o\ &d\ oiiuxib «g«i»a. 

die 01 a[ SXISi e§i'5.b 2-1 M S^H MgoFSHLK EIH ii^e A|§|» 3^ SiE^0|E=(dendrite)2J £1^ SXI B^Oil £J 

6H ^iS^OI SlOi/d EIH i^^ Qi^ 1 bl§§ &± SE_r ^§^' &±X\ ii§ CH^IEiOi 2iD. ^81. SI£E0llfe &_^^l gf.'^ 

§|t| m?\Md\3\ 9I8K« ^r^^l l^'CHI «^8K« 3|'9 DEfflmi M(BOC)« WI_S8H2 SiU. 
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L 1 ^ Sii'^b ^^^IUOIE(chalcogenitie) §11,^01 AhgSia SIOQI, □ «|s LiCo0 2 . UMn 2 0 4 . LiNi0 2 . LiNi,- x Co* 

3 2 (0<x<1). LiMn0 2 S2I ^ #&§M0l 2^£J2 SlU. &D\ °}=> ggi j g LiMn 2 Cu , LiMn0 2 §2| Mn3l gf=} Sii'8 &&8PISE 

£12, &0I til2^ MfCM. CH& 2g£ ^Oi OH^OI SSOIUIfe ofU, g^0| SfQfe 9§1 JfXIH 2iQ. LiCo0 2 fe gj£6! **D\ a 

^£21 ^S 2 XI DBI2 2- SOI CM. ^IH SonyAf gOII/H &23f£10l Si^ CHH32J £3 ffMHOlU, 3f30l 

dlWQfe LHSoUD SICK LiNi0 2 *r ?I01IAJ 2^ SIS' g &0I MIDI, 31 § £S ggoj B jj n|g~ UEIUI J> 2Jo U 

USoPI?* CH3g Si CI. 

31 SOII/H gj= I^MH^fe LiCo0 2 ^ AfgSffl, 515 Sony Oil AH Al 2 0 3 1 ^ 1 LUXI 5 SHK LiCo,-* Al 2 0 2 © ]«^o[S2Dl, AT& 

30\\MS= Sn0 2 M £«» LiCo0 2 M 3HtfoiaQ. SE&, S 5S!&i£ LiCo0 2 21 5£0j| 3^-»^AK)IE S^g At 88101 Sgff ^ «^d|3f01 
S! ££01 21*9 LiCo0 2 ggj Jtt^OH B» gJgg 3ISS!8>&P. 

S! fii 1 ^ BIS 01 Xf SX|fe Afg6^ Ail ElfiH 01 El » S8HS2I S«0|| COBf Els OIS 2X1, BIS 018 MBICH 2X1 

§^ BIS MB101 2X1^ S*tt 4> 561 0. SIB OIS S»fc All IH 3101 Ei S PSS SaiHSBIgU/S&IOIIKen gee AIS8KN. SHSSte Bieg 
01 §6H9 ^fiUIOie 3t|«oj opi gQHM Afggffe 2XIS tt»CL BIS OIS SBI01 *jX|fe S8HSIS QiS Si0 2 ^21 MBIbiyBIS! 
BfOlE 3IB2I MBICH 2IXH0II &D\ ??3I MOHM SS (impregnation) AI2J %m At § 6KB, 01 Sod SOI A||IHaiOIEi2j 2?tf£ o^E£, ^EE2J AHIM 
aiOIElM A)§g i2fe SiQ. SE&. BIS MaiDH SXI^ 28HSS fi^fi BIS OIS Sc&gm Ste S0 2 Jig 21 ¥31 M§J SE^ 88S Af 
8»te SXIM »BD. 

^Ol ^P^2J BIS Olxh SX|2j UEH^^r SSS. SE^ 3eig ^01 2iQf. gJgg SXIfe BIS OIS Olxf SXIM OIIS MOj ggSFE, g>^. 
All m £11 01 EH M 2feiS6^ SBJ S EfS (jelly-roll type)2J =e5i ^il^of^, 01 SXI ^101^011 WS ^, SoH^e 

^ sxim ir&a. 2is sxi^ ^^i ^e^t ^« 2x1 ^ioi^oii ^chah hi 5^ sxis ^sfoi, 32ig 3 ojg 2 xi ^1 

01^011 ^OlAi Xll^el SXIM ^&U. 9ilO|^2J XH ^ Oil CE^Bf ^1 Al XHS2I Af§§} SX|£[ nf^xl(pouch) SXI^ ^ o, 

U. SXI^ feOI 2X| ^10! ^^1- ^l 1 SE^ AI2J ^S SSfW, H^Xl 2X1^ tiiy ^31 ^S Cf§ ^?^^ 0l¥0i2 1mm 

OIU] ^M2\ ^2 st- jjjgojj =^21 W01 XilSS SXISAi, 2XIHJ ^MD\ 28 S XI Oil b|oH ^H, 2XIM ^^U. 

oiBisi bis oi sxife iie 2X1- d\d\d\ ±mm 9i &&mmm a>Bf §21 2^1 §1*^ ^^01 2x1s jwwo\d\ 

«B 2^P^F SIP. 



^SOI 0|¥HXf 5fe ^l^^j 31X11 

£ ^§S W2t 3t2.£M, S V3SI ^^S 2i ^^01 £! p 0 | xh SXIg fi^f »|g6F^ 2J0IQ. 

^ ^S2| Cf^ MOIM ^^01 BIS 0|xF SX|§ fi^f XllSof^ 20ICK 

s ^§2i ^s m\ bis oixf siis 2^ wsasi as ^1 xiis^b soid. 



S ^ h S2] gS6[;i ¥I5F01, ^ E f SS 6PI lf«|^ 1 LH XI 142J Sf&gS OI^O^S 2 Oil AH d^£l*r 211^11 S&of^ 30i; ^ 

^^i soi ?ichi ^liai}, o.i mxi 502j ^mm ^ <^sfg it assft bis oixf sxig a= ^§gf sisep. 

1] 

Li x MnA 2 

2 ] 

Li x Mn0 2 - z A z 
[Sf«|A| 3] 
LixMni-y M' y A 2 
[9&}&| 4] 

LixMni- y M' y 0 2 - Z A z 
[»flfA! 5] 
Li x Mn 2 O4 
[SW±! 6] 
Li x Mn 2 04- z A 2 
7] 

Li x Mn 2 - y M' y A 4 



[fflfij^i 8] 
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.UBA 2 - 
S*^*i 9] 
j x B0 2 - z A r 
10] 

J X Bl-y M"yA 2 

;asi^ 11] 

JxNil-y COyA2 

12] 

JxNh-y COy0 2 - 2 A Z 

13] 

_i x Nii- y . 2 Co y M ,, z A 2 

[SSfA! 14] 

Lix Nii-y- Mny-Mz Aa 

^OlIAi, 0.95 < x < 1.1, 0.01 < y < 0.1. 0.01 < z < 0.5. 0.95 < x* < 1. 0.01 < y' < 0.5. 0 < z' < 0.1. 0.01 < a < 0.50I2, M'g 
Al. Cr. Mn. Fe, Mg. La. Ce. Sr ^ Ol^Oii! 2QUM £^£Jfe SOI SEb ^EIUOIE 3^ e 6IU OI^SJ S^OIH. M"£ Al. Cr. Co. 
Mg. La. Ce. Sr ^ OI¥CH*l ir 1 CHI AH £j^£Jb S0| SEb ^EfUOIH ^ ^ olU 0|&£| S^OIW. Ab O. F. S P^OI^Oi*] 5 Oil. 
AH >H^£J2, Bb Ni SEb CoOICf.) 

H I^S8 ST^ fiiSI XII3B a o f g2^Ai t|^Ai 1 u]X| 14£J sl* v e §01IA1 11^ MM 0.1 0|& §J 5 fg% 

Dl oj- ^E°l i^AfOIE. ^S^ho^ &D\ i^AFOlE g^J EEb 3^ 4^g^0| si^MM gxH£|S| 



01 61, S H 5 ^i CH^ & Allot «8eP. 
£ £IM 01 X* SX|§ £F= Sii'i 

1] 

Li x MnA 2 

2] 

Li x Mn0 2 - 2 A 2 
[Sl^*! 3] 
LixMni-y M' y A 2 
[Stfit*! 4] 

Li x Mni-y M' y 0 2 - 2 A 2 
5] 

Li x Mn 2 0 4 
6] 

LixMn 2 0 4 -z A 2 
[SW&J 7} 
Li x Mn 2 - y M' y A4 
[Sffit^ 8] 
Lix BA 2 
[Sfif^ 9] 
LixB0 2 - 2 A z 



spi if^At ! uizi 14^¥& d^sb mmmoiQ. 
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m^^ 10] 

218,^ 11] 
.ixNii- y Co y A 2 
12] 

JxNiwy Co y 0 2 - 2 A 2 



13] 

_i x Nii-y- z COyM" 2 A 2 
14] 

_i x - Nii- y - Mn y - M z - A a 

•a^| 6>o\\k\, 0.95 < x < 1.1, 0.01 < y < 0.1, 0.01 < z < 0.5, 0.95 < x' < 1, 0.01 < y 1 < 0.5. 0 < z' < 0.1, 0.01 ^ a ^ 0.50IH, M'^ 
U Cr. Mn, Fe, Mg, La, Ce. Sr S! 0l¥Oi*J ^ Oil AH 20! 3^ E*r ^EJUOIE § 6m 0|&2| ^OIH. M"8 Al, Cr, Co, 

\Aq, La, Ce, Sr ^ OI^CHS 2 Oil AH SOI 3^ E^ ^EfLfOlE 3^ S SfLf 01^2] 3^0101. O, F, S §t P£ OI¥CH£! 2011 

Ai g^BID, Ni SErf CoOIEf.) 

£ ^S2| dlM 0|Xf *]X|g »^ £31 m^M 1 LHXI 14^¥Ei £^£J^ S^AfOlE g™ Eb ^g^E^ 3U( 

9ncapsulation)6f01 XII3B£JCf. 

3 ej bf g o^ ^EiE-iilg. CVD(Chemical Vapor Deposition)^ , & 3U(dip coating)^ S g§ 3g ^gi M§t 4> 2iELf, Pig 

s^sE^Ai B£si s^e 3U g^oii ^nsiEPf mu\^ s Afgof^ 201 u^^mcK s^moie g^£ s? 

&2I ^^MOil CHotOi 0.1 0I&. 5 sU% OI&WI oH&of^r °*2J aSJ&h ^, OlM £fHAI31 Xjl^ofXLf, 0.1 OI£r, 5 

i§% D|°J2I s ^ smAfOIES ^3#01l goHofOI JHS&CK 3^E£fe Mg, Al, Co, K, Na. Ca, Si, Ti, V, Ge, Ga Efe BH Afgi^ 
4, 01 Qf. SiM goffer g^E^^ AldnchAfOIIAH A|&of£r BI^B-fE^S^dl^lO|^(tetraorthosilicate)M Afg^ ^ ?1Q. ^ S^Af 
OlE^fe 3^ Oil^AfOlE, Oil^AfOlE E^r ^ H^^A^OIEM A|§t 4> 2JED1, &PI 1^1^ Oil ^S. Eb OI^H^e^ 

e Afg^ 4* °i LK ^}| = 4^g^ blU^ ^Af0IE(V 2 O 5 ) 4^g^M M§f 4^ SiCL tit Lis ^AfOlE ^g^g sDI 0| 3011 CHotOI 0.1 

01^. 5 m%% oi&oii »ia»fe um§ ^afoiem ee& ^, oim ^wai^ w^m ^ a a. 

^^oj o.1 ^22 a^AFOlE g^ E^ ^g^E^ SfSf^ 1 Ui XI 142J 0I¥CH?J 2 Oil AH & 

bh£j^ st&ee 3H6rb m^^t ubuxi ^e^f 5 oi&oi^ ^hsbj ^ihi^i- lh^ ^xh?-jx4 h^^sfxi 

012} ^01 ovs^oiE g^ E^ ^g^OI 120"C E^ Oil AH 2f 5AIZJ g^ 23EA|^JQ. 01 25 g§8 LH Oil dIM 

gf CH^ ^^6MI gSAI^fe ^ti 

o^ A [0|E soh £fe =^g^OI 3iS S&r^ 1 LHXI 142J Sfl^gS 0l¥Oi^J ^ Oil AH >d ^ El ^ 100 LH XI 1000^ 1 

LHXl 20 A|^ §of IX-iEI^U. CH^ 2^'^ gg^ Sfif XII £ of 2 1 ¥I6H g xHdl S§g 25 g^l E^ 6.^1 (blowing) 
^^ofOilAH 4-S8r^ 5101 ti^^ofLL 01 EH, S XH £| S£}[ 100TCSU ^2S H^Oil ^iSIM #2j »S0I CH§I2, 1000tlSCJ ^23 Li2J § 
«(evaporation)OII 2\o[(A. S!6^ SgbPt ^ CH XI XI &2W ^§ ^5011 gXiPf %mmO\ 9HSSO\ b\^o\X\ S^D. 

A^j «xH£l i§2§ ^^AfOlE g^ Efe ^g^OI 6i5fM^ ^11 of 01, 1 LHXl 1421 St&SS Ol^Oit" 2011 

Ai aesa s#^sah, s^oii 2^ ^agoi 2119 se^oi hissq. 

f§i HSOII ifSffS 3^M2f ^^AfOlE geij Eb 4^g^E^¥EH ^SHS ^^21 ^Sfi E^ 2 

2 o^ M0 |E g^i E^ 4^g^E^¥EH ^EHS ^^2] 6iSlg §2S 

g gfgOil/H Afgst ^«|ai 1 LHXl 1421 §}f^§8 ajo^o^ o g£J ^ ^^a. ! L4IXI 142J U^g g^l M§i ^ E E^ Cfg^f 

£>>£E^ X1I2ES Sfglii Afg^ ^ E 2iU. 

fflfif^i 1 LHXl 1421 m^o\D\ ?loHAi, dIMg 81 i^Si SSblCHS SBBD. dlMSE^^ i'^£g B2» 

ELIM 01 Xf SXIg g,^ ^§§1 HI5 6fbDI Afg£Jb OiCti^ 2E AfgU ^ SIEffl, □ CHH^ei 011^ die U0IMS10IM. die OfAilEilOl 
e, E.IM ofOIE^AfOlE §1 Af§i' ^ 2iCK ^^1 g>»^g. 3^Ig, LlUg E^ Afgtf 4- SiD. ^^1 

ogk ofAilEHOlM, ^2 CI^AfOlE §i Afglr 4 s 2iH, ^Ol 3^Ig£Sb ^AfOIE. UOIMaiOl^ Eb 3f2 

UIOIM gM At§V ^ SiEffl. U^'SE^^ LIU 6[0|E^AfOIE, U0IM9I0IM Efe U^' OfAilEilOlM §| AfgW ^ SAQ. &3I 
oojge u^!S3f °o f S2? SSAI^ Iil5S >!e Al§& ^ 2iQ. ^g£§ S^g, 3i§g, USS. E^ U^ 1 

%M f^g, ^« E^ oigf &WI SSAI^' 4^ E 2ia, M^SE^^ ^2 S¥EdfOIE, dIS M¥EdfOIE gOI Afgl 4^ iUEOl, 

av^i ^ go ? b o^f ^moiE. dlM gllfOlE gl Af§i' ^ SO. ^^1 °JS2^^ H3PO4M Afg^ ^ ^Ol 2g§g, UgJ 

g. U^ 1 I^S, SI eiSOl ^Pl ll^MOil >js Of LI EL 

gjgs o(IS #3, MEI^ DdfO'CH s B(mortar grinder mlxing)M Afg^ ^ 01 (EH . dlMS S S^S2] ^§1 ^i'of^l 916101. Oil 
m&W. m. 0\H\B g ssae gOHg ^^f6H2 gOH^f ^2J glOii/ ffH^XI(sotvent-free) §E|2 □BIESH SB<mortar grinder mixing)! 
^AI6f^ ^01 tif^^ofU. 
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**OI£ ^ 400 LflXI 600r;Hj SEOII/H gXI£l8*0J 5 g § g (semi-crystalline) 1 UUI 1421 §*&g S^^i ggtg jj, 

s*>a. gjnai 4oorsa ki2s aiegB s^g2j ygoi ggofxi a v a^ gxiigoi e§> sxnaisjoi s^xii ^wi 

h^AI^J ® . Efe ^xHdl 31 § ^Oil 2£ ^^^j (blowing )6^Ai £>0| g:?$|| SS§ ^8 Oil AH XH£ £M remixing )AI 31 £|gge 3 SI 81 

i\ SSAIIJ 4* £ SiQ. 

*OH£! S S^MI ^SJw 700 LUX} 900t;2| S£g 10 LHJI 15AI2* §2! 2X| 8fl£l»a. 2£l 8xHEI £E2[- 700 rSD ^ 

3£ eg 01 «££]}| CH3g SHI SOI gD\ ^XH£| g§^ 25 S3I M^£!(blowing)o:-^r 2£8K)ll/d 1 LHX| 5t:/^2] ^ 

ggo[OI £JA|SrH. 2| gxH£l SEOII/H &'§ AI2f got ojjsf ^ X^pj ^2|6fb OI^OISQ. 

)|CH/H. XII ^9 1 UiXI 1421 StttBS 0l¥OHxi ^o\\M £^£Jb Sttf 6fgOI|/H XHetMremixing)A|3| EJS Si CH^ 2i! 

»3U ^SA|5I^ 201 b*BSJ8m. 

Ifgg S ^S£| 0I6HM S3I 9\o\0\ df^^s] A|0||| SIAIBQ. D^U of ^ I Hi ftlAIOIISe S ^Si SQ £JIHI OloHof^l ^\o\0\ XII 
><o, - s ^§01 SPI2| ^'Al 0(1 Oil s J§9b 2£ OILia. 

M-OI^HS^MOIE S» 3gHI OII^S 97ge jHSIWOI 3 §i>'% gEM 3Jte AI-0I£HS = AfOI E 01I&S g^S JIISS^Q. 

vjippon ChemAfSJ »3 2J30I LiCo0 2 (6fSa: C-10) SB 50g# £>0| AI-0I£ AFOI E Oil^g g2»0il S318H1, JUS! 2 IS ^ k 30 

*2! HI ^ or 01 &3I AI-0I^HS^AfOIE Oil^M g™0| LiCo0 2 StfSI 3PJ0II 3g§ 4 Si^l of 3D. 0I^3HI XII £9 30 

^XloFOj ^didlSf AI-OI^HS^MOIE 01I&M g^M SEIff °, Al-0|±HS^ AfOI E Oil^S §°-i|i XllXorOl, ^&iai°i§ ^xHdlg 

son a sia. 

&?l S01IAH 3TC/S2J ^5 S^IM SSSorSAl 300*0 Oil A1 1 0Af ^ XH d| ^ LH CHI AH ^2|A|34 HPjOII ^¥0lfe <y§f^ SOI 

g£S £IM Olxf 2X|g g,^ Wi^i Hl^ofSCK 

'^AlOli 2) 

Al-0I£H^A>0IE 1g3f Oll&e 99gM ^^6F01 X|| 5 9 1 ^E£J Al-0I^°^ = M0IE Oil&^ g^e Af§g[ >!# X1I£J6^^ 

fef^i mai oil ia sbis^i AiAisnaa. 

(tf AIOII 3) 

AI-OI^H^^AFOIE giT 0.1 gUJ CHI&S 99.9gM ^^61-01 X-II5S& 0.1 S^r% ^E£| AI-OI = A|0I H 0II&S g^M Afg§! >ie XII2J6I 

Cbi jhoji D 

AI-0l^H^^AF0IE 5gHI Oil^M 95gg S^oi-OI 5 gif% ^EH| Al-0|^H^ = A1-0I E OHI&S g^M Afie! HISIoHl^ 

^^l tfAIOII 12r §^6^| AISfaD. 

(bimoii 2) 

Al-OI^^^^AI-OIE 10g3f OII&M 90gM ^^6101 XHI2SS 10 ^E2| Al-Ol AfOlE Oil^M g^M AFgsh >!§ XII2I6H1 

^ ^>^l ^AIOII 131 e^oMI ^ Al 61 53 □ . 

^ Al Oil 2 §J blU Oil 1£| a o f S25 Xil^^J ^M^Oll 5»9 Co, Li ft! AI2I ICP(inductive coupled plasma) ^^25 ^SoFOI, 

□ ^3\m o\D\ S 1011 UEIUSiP. 



[S 1] 





Co [§8%] 


Li [§g%] |AI 


^'AIOII 2 


60.8 


6.9 |0.02 


blU Oil 1 


61.0 


7.1 |0.12 



S 1011 UEItH 5^31 ^01, Xi^ESI Al-Ol ^H^^ AfOI E g^E^ 31,'ofOj ^'AIOII 29\ H^E£J Al-0I£H^A| 

OIE g^E^ 3 g of 01 «|5S 0IJD01I 121 SM^Oll blofOI, Al ^^01 ^ ^ 2iLK 

fe^l 4'AIOII 2 bill Oil 12J Xii5& g,^ Ws^'Hf ^ffl P ^^XH ^ M£lbiy£|SI M¥E£>0IE bfPJCHM 94 : 3 : 3 gi, k %HJ 

HgtilS ^§8| N-Oill'Ul^aiE g OH Oil g^SI-OI &^ iii ^£H£IM Xll^ofSP. 01 Hf^aiM AI-5^ ¥|0il 3H^H6rII * H 

ai^SfOI S= Xll^ofSD. 

g^ SIHS PetokaAI-oj MCFfmesocarbon fiber)SF, SBIbiyaiSj g^E^OlE b[°JCHM 96 : 4 e^%SI g^blS S&8KM N-OHH El* 

£1^ g oh oil g^iofoi g^ sin ^anaiM xiisoisa. 01 g=? s§g ^dHaie cu-5^ ^oii 3W±^o\ii * r$\&o\o\ g^ =e 

# X1I56ISU. 

^^1 S g^ ^Bf MBo\0\ m&Sl ^gES 1800mAh OIE g^M i^b 18650 £IM OlXf 2XI# Xli^ofSU. 01 

OH. SSH^ES^ 1M LiPF 6 ^f g5HS OHHSj 3^UIOIS. CI Oil g 3fSLilOIS2l CI Oil H 3^UI0IS2J fitf gOHS AfgofSU. 
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3f2Ea £OI gAIOII 2 Q milOIl 1S| E|g §li 0I# SUB 4.3V7?fXI 0.1C-^E2J aS£ §26fSQ. g20l g|S§ SXIM SS£ at ± Oil 
H SHXIIJ ^. =e0ilA1 (fBae 10mg§ xH^ofOI A|g^ AfgSfSCI. 0| A|gg OlgofOj 3t:/g2J §31 SfOllAi 25 UiXI 300 

C^lXI DSC(differential scanning caforimetry) Ai 61-01 gj= B3&2J 81§S§ ^3Sf2P. □ g3H £ 1 CHI UEIU122Cf. 

)SC §29 gf^ Ss^SJ ^3 ^ oH £AIS! 20IQ. gy»2£ £|g Olxf 2X121 & Eg (safety) g 01£i 3fXI Oil 

W80II 218f04 SBSI^QI. ^61 §S ^ EH Oil Ai £££ ^gA|9|^ £gOI 31 S gfi«l eiSS £g g2| ofLf§ 2iQ. OlffH 

*xi2j ^asoii ssi Disife ejxf^/d aa :>fxpf a^ai. ^si §39 01 ^eoii esacx 2^ 26H^2j ygon s\& sisoi 
§sj van «ck oiae aaa urn essfb 9g£s 301 sum gjs a?i£ §sa^ c 0 o 2 2j &ehs 

* 01 S2 CHI CH& DSC ^§1 BS>01 UBUfe ttB BIBB ^ g*« ^«£j gHIM 2>Sg2| SflIB SB 

If 4> 2iD. 

LiCo0 2 M OIIB #01 £SSf£. LiCo0 2 £S ^EHOil/H Li,-x CoO 

: £1 UfXMI BO. Oiae ^Xlfe B8BS g2*§6PI OS (XI 2X1 LH¥2| 8£^f ^OfXI^ 3^ 3S§2} BB£IOI atfe 

^^og«EH ~£|9 a XI LH^Oil/d 2SH^I» BSWOl 2XI3f ^ JIUM MSB 3f^£0l hP. na° 

£ ^SH 0IEEH2J BBSS 2X12] UEILH^ gQSf ojxfa » ^ 

£ 10D/H fiSOl, AIAIH 1g BS g5E:?f 2* 235*00] 2 Oil tfffl. bUHOll 18 Wfl 230*C^, ftfAIOII 1£| »^ BBBOI blI20il 1fiD 

E 2^ AIAICNI 22f UI20II 1S| £IM Olxf SXIM 1CH^ SOU S»Si ^'A|°! f^S ^« ^§}§ uaa Zl^HOIC} £ 2 Oil 

UEfyj ^Ol. ^AIOII 22J Sii'i Olg*[ b|J30ll 1SQ iSS 2?j gJ g^OI fell, giT Sl[£ 5j§§ ^ 4, oip 

&D\ MAI Oil 221 UIBOII 121 BIB 01 » SXISI 892 A^OIg mgm £ 3011 UEfUIHa. £ 30II/H » ^ H56 0I. AIOII 221 BIB 

oixf sxpj biaoii 121 as se^ oixf axioii u\o\o\ iooa[oim sb ^ 5% 01^21 ^& 0 | uaao. 

^A|Oj| 22f HIJ20II 12J SJB 01 xh 2XI2J g^a AfOIMCHI df^ §2 92 £ 4011 UEfUISJOK, 92 2^ 

2 XI S 4DW*\ eiSCH ^§ 8 J ^ 4011 ^AIOII 22J ^31^ b| JH01I 12] UEfLH&CL M M Oil 22J EIM Olxf 2XI2J 

92 2^ 100AfOIM §21 2^1 3.63V0UH 3.62V^ ° k 0.01V ^^SSJOLK bjJ20jj 1 2J 2X|^ 3.6V0i|/H 3.53V^ ^ 0 07V 
El SID. 



bf2l ^01. ^ ^S2| aiM Olxf 2XIS ^ ^m^^ XH^£2| S^AfOlE £Efe ^g°J12^ 3 of 01 HI 2 g Oil (IfBf, 
ei§^, AfOlM 92 2^1 ^XIMOI ^ ^ 2iCf. 01 EH 2^l2f«l^ ^^0| ^^gOil Efdf. S ^§2] dig Olxf 2Xlg 

iiSi Af§*[ 2X1^ S92 AfOI^ 21^ Oil EfE ¥^£^ 2^ mgm ^m% v ^ Sio 01( ojys^ axis 2Xf HIM Oil A fgAI 

(57) S?2) S?i 

of^l lfs|<N 1 LHXI 1421 Sf&MS 0I¥CH2 ^ Oil Ai 2^3^ ®&mm S&SJfe 301; S! 
^Ol 301 ¥1011 0.1 LHXI 50/^21 ^ XHI « £fe 2sfM II 

S^of^ £IM Olxf 2X|§ ^M^. 
[S«A| 1] 
Li x MnA2 

Li x Mn0 2 > z A 2 
[»fif&l 3] 
Li x Mni_y M'yA2 
[Sffi,^ 4] 
L'hiMni.y M'yCVz A r 
5] 

Li x Mn? O4 

LixMn 2 04- 2 A 2 
Ifflfif&i 7] 
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[SWA! 8] 
-ix BA 2 
[3W^« 9] 
-i x B0 2 - 2 A 2 
[2W&{ 10] 
Li x Bi- y M M y A 2 
11] 

LixNii- y Co y A 2 

[m* v ±\ 12} 

LixNii- y Co y 0 2 - 2 A 2 
[^sva| 13] 

LixNii-y- 2 Co y M" 2 A 2 

[m%>*\ 14] 

Li X ' Ni^y- Mry M 2 - A Q 

^ CHI AH , 0.95 < x < 1.1, 0.01 < y < 0.1. 0.01 < z < 0.5. 0.95 < x' < 1 , 0.01 < y' < 0.5, 0 < z' < 0 1 0 01 < a < 0 50IH M 1 — 
At. Cr, Mn, Fe, Mg, La, Ce, Sr §J Ol^Oj^ ^0\\k\ SOI ^ £^ &BU0IE 3*? g 6m 01^2] S^OIH M"^ Al Cr Co 

MO. La, Ce, Sr £ VS OI^CHXl 5 CHI AH SOI ^ SE±r SfEJUOlE 3^ S o\L\ Oltt°| ^0101 A^ O F S «' PS 01*01*1 

2. 

Xil 1 SOII 2AOUH, £0| g^? tfSSS Mg, Al, Co, K, Na, Ca, Si, Ti, V, Ga, Ge S! 0I¥CH£! Oil AH Ajijflb S^SI MMoi aim 01 

xt axis sr^ vast. 
3. 

8PI sf^A. 1 lhxI 142J mOUM £^£J^ St^BS 0.1 e§% 0I£, 5 Sg% 01°} ^SE£| ^ s^afoie =^ ^e^o^ 

«3I ^ tf^MOlE S2S SE = 3^ ^SSSIOI Sl&ii B*l£l8lb 5§§ sa»fe £|g 0\X[ 2X|§ figgcy a|s m S 

[SW^I 1] 
Li x MnA 2 

2] 

Li x Mn0 2 - 2 A 2 
3] 

UxMrh-y M' y A 2 
[5W*i 4] 

LixMriT-y M' y 0 2 - 2 A 2 
5] 

Lix Mn 2 CU 
[»«f A! 6] 
LixMn 2 0 4 - 2 A 2 
[Sft^ 7] 
Li x Mn 2 - y M'yA* 
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-ixBA 2 

9] 

JxB0 2 - 2 A 2 

JxBt-y M"yA 2 



JxN'll-y COyA 2 

;^^ v ^l 12] 

JxNh-y COy0 2 - Z A Z 

13] 

-ixNh-y-z Co y M" 2 A 2 
14] 

_i X ' Nii-/ Mry M 2 - A a 

±\0\\M, 0.95 < x < 1.1, 0.01 < y < 0.1. 0.01 < z < 0.5, 0.95 < x' < 1 , 0.01 < y 1 < 0.5, 0 < z' < 0.1, 0.01 < a < 0.50I2, M'£ 
M, Cr, Mn, Fe, Mg, La, Ce, Sr OI^CH^J 2 Oil AH d^SJfe 20! ^ Efe ^EIUOIE § o*U ^OIH, M"-8 Al, Cr, Co, 

Vlg, La, Ce. Sr ^ OI^CHS ^ Oil AH ^^£1^ 201 3** Eb ^EILFOiH ^ o\U 0I&2I g^OIDI, O, F, S ^ 0|ipCH*J ^Oil 
k\ ^^SH. B*r Nl 5Eb CoOIQ.) 

XII 3 SOII SiCHAH, £31 gxHEl i§g £b 6f± of Oil AH 100 UiXI 100t:2J 1 UiXI 12AI2J §^ *JAlo>fe 3°' HI 5 »B. 

5. 

M 3 £>0il £101 A], HD\ Mg. Al. Co, K, Na. Ca, Si, Ti, V, Ga, Ge gJ B25 Ol^OiS ^0\\M £^£lbr S2jSJ die 01 xf « 
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